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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a power up 
preset signal generation circuit capable of generating an 
accurate power up reset signal, even in a semiconductor 
device using a reverse bias voltage. 

SOLUTION: A PMOS transistor(TR) 5 to be turned on by 
reverse bias voltage Vbb is connected to an output node 
n12 for outputting a reset signal. An NMOS TR 4b has a 
long-channel length. When the channel length of the TR 
4b is extended, an accurate reset signal is not 
generated, even when voltage Vdd is boosted up to a 
sufficiently high level. A reset state may be held, but 
when a voltage Vbb starts to be generated after a 
sufficiently high level of the voltage Vdd, the TR 5 is 
turned on and pull-down operation is executed, so that 
no trouble is generated. 
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(2) 

1 

1 1 Ay £ A-f 7XSJBE£?S£T5A'y £7 A 
-f 7XtE»4»S *>^>¥3»ff ««OA 7-7 s> ir 

iEj&^uty hfs-^ffi^-r^fgiMos h^>^x 

3MOS h7>yX^^f xT^^S*HX«i^ 20 
2f3«CDA I 7— 7y^Jty h*^*H». 
• '[»*«4] U-fey h«»ffl**fll#lH4, S3MO 

;^-7^ ^Miws-^&y- h fcs WT»frr 4 m 

£©IHteBKt&*U ^7^^81:^5/^-7^^ 

*^&sic^ir**«4e«<B/w— 7y^jt*; 

[»*«6] I4MOS h7>^X?^t^6 
I 5 MO S h 7 >yX^0?t 1 5 f H_L 

t £ n^i*S 5 IS® <D A V -7 y^Jtyh «#3S£ 

JiCD-f >A-^^gS$n5S*^ 1-6 CD^tlft 1 
5?t*;>ft©fiViNMOS A-^A 
[0 0 0 1] 
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[0 0 0 2] 

b ^ >yfe^ (ramp wave) <B«jRttJ£ V d d 
Sn«*^ COmMMfrV d d01/^NMOS h 
7>^X^ObtVifitEV t n<hPMOS h^>v 7 X 

£#»fE"T*. ££oT, «S«ffVdd<Z>l?lDWJ6P#£ 

y-fey M^^t^7-7yyut^ h{i-s§58£ 

iry he-^SS^IalK^ "Vtn+Vtp" comEEl/^ 
^KTt?t>»ffRr«Bi«nTjE*36:y-fey h/WUftR 

[0 0 0 3] zicD^-SfcA?— 7y^Jt7 h«*5S4 
IMS&CD^feffSffiibTH, "AndrewM.Love " fcckSl 
9 9 1^7£9Btt*^#fF5, 0 3 0, 8 4 5^tCfB 

■fey h«*»*HK<Z«lJ*S«UT»*. BPft, 10, 
11, 14 a, 15llPMOSh7>yX^ 12, 1 
6^NMOSh7>vX^ 13liNMOS*t/V> 
£\ 14bttPMOS*t/V>?T»^ JKDA?— 7 

[0 0 0 4] 

OD R AMTttU 7 S/aWtRtf NMO S h5>& 
X^COtt^ttBE©S£ft&0§fc&ny^W7X 

7X«£E»*»»4, Kl- IV 2VCDA>^AM7X 

ifiEVbbi»£LTNMOS h^>^X^<DA/l/^ 

BHte-r ^tsiK-csD, ffitwaKwatfc, ft«&^ns«ag 

lEVddOMM "V t n+V t p" ?:iX;5tt 
K:f&frr£>o CCDfcg), NMOSh7>yX^OA^y^ 
AM 7X1EV b b %4ltOtIlffV d d ifi " V d d 
<V t n + V t p" ©W*;WcS*i*ICfik A OJ 7-7 

[0 0 0 5] BP'S, »SH*&fcK:NMOS h7>yX^ 
<Z>L€r^tt«JEV t nft(E»*BHCttNMOS h^>> ? 
X ^ \zAy ^ AM 7X^EEV b b ^^UT$ 

^ AM 7X1EV b b^fH©V d d<V t n + V t p 

V t ntt, ;^ J W 7XtEV b b J64«fc6»<& b 

&V:>T, fiBtEVdd^PMOS h7>y7^ 1 0, 
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1 1 <DUftV>««ffiV t p<Dfa<£D t>iiK£:££, F*g« 
y-HNlOtEVnlH SilSffiVd dJ&>SPMO 
Sh7>vX^10, 1 l©#UtVi««EEVtpio, 
V t pii<D*IftttV>;fc«BEVd d-V tpn-Vtpio 

fete*. r:<z>ftfi8y-KNifcy-h^*3a$nfcNM 

t^TCOftffly — HNKOttEEVn 1 £<fc9*>lCft:5pJ 

[0 0 0 6] C^I^^C^i:}! NMOSh7> 
1 6 t^fi*I*«fflT^NMOS 

<fcfcfrtK **#iIftO|Hlj8WoST?'by ty h« 
JlT»ffH»bftVii:Vi5^*'&Sfe'=). NMO 

s h^>^x^ 1 6o^^^jvsai?fcttfcSofecDT 2? 

[0 0 0 7] H±© ± 3 &«ft»il:«*T*J8 WT? 
14* »*«ftOt»l:#»ftSiflONMOS h7>^ 
X * CO U ft V^I1E« < ft; £ jg^T? ]E*& Utyb 

«BE*3=8ft;rr £ cfc -5 &K*«flD*»#K«te:*Vi 

^ tcA 5; 2 /t-f 7X«JEE3WHJaatlftVi«tt««BE*« 
TNMOS h^S^^tBLftVMIWBEV t n?W£<fc 

•T^o BalIiO*#«MifcJ:5NMOS h^' 

[0 0 0 8] 

fc<£ nfcl A y ^ A^ T x SJE S A* y & / W 7 

*K«UT»1U WMflEjfe&U-fey hflMUfcttttrT 
§glMOSh7>yX^^ roUtyhiWill* 

f * a * « tc &ix s n, Ky&rt'fTx sje rjoi u 
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OS h7>^^iajftfc**W**L'fct>t"i"*Ct 
Esy-h fc»tT»ff UMfMrtf * ft ^Oi^ * >f £ 

S3MOS h 7 St^fciffiitS C tOTt 

So I3MOS h7>yx#l:ltJiJSm* 

M:S»Tlffn»4MOS h7>^?S»:$fe 

SCt^Tft, itS3MOSh7>^RtfS4M 
OS H7>^X^t*Jp«£EtC!>IBfcK»6tU y0l"7 

? y^gfc .t s;t7-7 ymwm^&y- h \zs»x 

imi5MOS h7>yX^^I^^)uWT 
[0 0 0 9] *SS9lfc«kftfc& A*y^W7X 

wz&mm-t 5¥Sftgs©/iy-7y7 ri Jt7 hm- 

/t^^A^TXmjEtCjJSDT^fa-r^PMO 
Sh7>^t, ftit^fcRttT^/l^^SC t 

[0 0 10] 

*W®;^-7y^yty h«-5§-5E3=isiBT?t4, igl 

JEVdd*t*flMtJBEVs stffcOHHC, IMiEVd 

d o±#icitwLT±#-r s y ?%mm 
*a»a. «««ffivddftv-xfc*»**i?**;p 

ftlt(DPMOSh7>yX^l^ CcDPMOSh 

ft«*TV>5. PMOSh7>^^l®y-hRtfH 

*4, fi«/-Hnll^ 6S*«ffiV s s ^o^^nt 

[0 0 11] CO©KT. «KftJEVddJ&*EI3fc:^-r 
&o\Z.?Z/?m&^WSXt*V&. PMOSh7>yX 
^l(Z)V-x - H W>IB«8SI p l ^±Drta/-l« 
n 1 l©RJE#Rj6Sft3. ?*D, fi«;-Hnll 

©SBEftvn 1 1 ttnn jkoacTa-rct^-r* 

[Rl] Vn 1 1 = I p 1XR 

[0 0 12] COt#, «r*«rO«»«»ft«lMT*fc 
g>IC*4> IMISWPMOS h7>^^©fir* 
Mi!3t)PMOS h^>v>X^ lCD^^ftm 0 
««±*<U att2l4RHkQaJLCDt>©*«ffl-r* 
i<tVi. fS> ^;i/7y^Ril/TUJ4 21 

[0 0 13] ^7^^8©PMOSh7>^l 
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7>i/7s? 3<Dtf— McffjDSnS, £<£>PMOSh^ 

#ttl*;-Hn 12fc«KStl-5. 
[0 0 14] Uty hWffl*ifcftSBi*/-Hn 1 

b, 4 a tPMOS h7>i?X?5 i:^6i^n&'J 
•fey h«*ffl**»*Kfc*tt*NMOS b?>z?X* 
4bOHK>«*iHSn5. NMOSh7>yX^4 
bOV- XfclteXqHtJBEV s sv;-X^W£NM 
OSh7>^^4aOHW>*saa$nt*0, 21 
ne>NMOSh7>W4a, 4bOfty-hS, ^ 

^7y^a©fi«/-Pn i ifc**sn*. 

U-fey hft-^m^JMffll^gcOPMOS h7>'^X^ 5 
tt, f©V-XWMOSh7>yX^4bOKK> 
fc, tOFK >«MOS h7>v^4 bCDV- X 

fc^n^ns^^nT^o, bp^, m*;— Hni2«t 

NMOS h^>> ? X^4 a tOlfflfcNMOS h^>^X 
^4 btPMOS h^>f/X^ 5 £tfi$m\Z^ft*>nT 
PMOSh7>yX#5 0ir-H:lt Ay^A 
>fTX«S55^g (B^itf) fc±S;ty^A-f7Xt 
ffiVbbtfftJftStl*. NMOSh7>W4bH 

fiV^t*^fitU NMOSh7>yX^4aWP 
MO S h ^>S?X* 5 lilftlDO^t^Htn, 
[0 0 15] ^W5W7-7^^Jtyhi^ 

@*te*^T, is 3 fc^Tck 5 \z, mmm&vdd(D± 

SJEVn 1 l^iSJn-rn«, ^nt:j6DTPMOSh7 

Hnl 2 t::43 tt^fEV n 1 2 fc«iK«E V d d (DigM 
fc#oTf»ftrr*. «««EVdd#*0 V*»B 

"Vtn + Vtp" *TrO^;WC*S5-6tt, SJEV 
n 1 l&tfmJBEVn 1 2^»jDbTfe, NMOS 
-i^^4b©^:*;i/fi£ft<l,T&£Sfcfc* iNMO 

sh7>^x^4b^7®KMi^ ar&, a 

*7-Fnl 2l:««!SnftNMOS h7>y7^4b 
.Dt> 1 5«BLt:R< LT**<BT* flSSCttEV d d fcf# 

[0016] vfrVfc&*>—ft-e^m\±, nmos 

*#©»WffciottttMEV d d3&*+#JCi:#b 
TfeU-fey h39»«H»an&^RltBtt^fflT<*. *z 
h fc;t y 7^ tE v b b P MO 

S h7>z?X? 5&mtX*r<DWW&ffiffiVX^Z>. IP 
*>, A>7— 7y^a«BTf«a[«JEVdd "Vd 
d<V tn + Vtp" <DU^MZ&Z>z>*>\$Ay#W 



(4) #H¥8 - 3 2 1 7 5 8 

6 

7XlE^^«tt\ foTPMOSf7>yX 
^5tt*7©««HC**««, «««BEVdd«s»fpRllB 
l/^^ST±^n^;\*^^;H 7XtEV b b«s»4S 
tiS<£>T> ^l:nj;DPMOSh7>yX^5^t> 
U £B^;-Knl2(Z)yjOT>^fT^o 

[0 0 17] £(±Og* /t7-7yyfflfflH^TlH 
^j;-Fnl 2<0MM«S«EVd dMJI/tii; 
l&a "/W" fclBlfc-fey hSft, iKBfcH*,/— Fn 1 
2^^'3^Wc-i'WW5 1 x->6 a, 6 b, 6 c 
10 \z iOUt^h ft-^HS " n * " 1/ </H?fH* $ *u 

[0 0 18] /^*7— T^^ORtRjWKttU « 

I1EV d d £D l/^JPd* "V t n + V t p" ^_h-v±# 
L/TA7 ^ W 7X1EV b b*«5!4tna> NMOS 
h7>yX^4b^UJPMOS h7>iSX&5&* 
>U milS — Hn 1 2 0>3iS "/W" l/-^;H^ NM 

o s h 7 >yx^ 4 a ^ity;W>$n^. e Z(D 

20 fflS/-Fnl2(Z)tl rt Pr <1*>A*-*5P 
ai — > 6 a, 6 b, 6 cj^BBfeS "A'f" l^^Jl/ (ItS 

iEVdd ©yty h«W*aw*««rtH» 

[0 0 19] #»Mt*< ft^f>/W 6 a, 6 
b, 6 cttNMOS h^i^X^&tfPMOS h?>z? 
X?Tt«4n, !B*/-Hnl2©««*t#81 
l*3*HBWXy 7rU >^fflW5fcfe©feOTS^o 

a, 6b, 6 cftONMOS h7>yX^WPMOS 
[0 0 2 0] 

[0 3] H2fc»l/^7-7y^Jty h{t^£(U 
1, 2 7JU7y7^& 

3 PMOSh7>^ (SlMOSh7>W) 

4 a, 4 b, 5 Ufey h«*ttl*«OT*K 
nl2 ffl*;-H (U-feyhWffl**) 
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